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(54) Laser beam treatment apparatus 

(57) A laser beam treatment apparatus includes a 
laser beam generating part generating and emitting a 
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plurality of laser beams of different colors, and a project- 
ing part condensing the plurality of laser beams and pro- 
jecting the laser beams onto a treatment object region. 
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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0001] The present invention relates to a laser beam 
treatment apparatus using a low-reactive level laser 
therapy (LLLT), and more particularly to a laser beam 
treatment apparatus that has improved safety and wider 
application ranges. 

2. Description of the Related Art 

[0002] Figs. 1A and 1B are block diagrams schemat- 
ically illustrating the overall structure of a conventional 
laser beam treatment apparatus. Referring to Figs. 1A 
and 1B, the conventional laser beam treatment appara- 
tus is made up of a laser beam generating part 100, a 
projecting part 200, a switch part 300, and a power sup- 
ply part 400. The laser beam generating part 100 gen- 
erates a single-color laser beam of a wavelength of ap- 
proximately 670 nm in the red color range at a power 
level of 60 mW to 100 mW. The projecting part 200 con- 
denses the single-color laser beam on a treatment ob- 
ject region 500 of a patient. The switch part 300 controls 
the output of the single-color laser beam emitted by the 
laser beam generating part 100. The power supply part 
400 supplies a current to the laser beam generating part 
100. 

[0003] The projecting part 200 includes an optical sys- 
tem having an optical axis aligned in an outgoing direc- 
tion of the laser beam generating part 100 in which the 
single-color laser beam travels. A front end part of the 
projecting part 200 is a focal plane when the switch part 
300 is in an ON state. The switch part 300 has a probe 
300a formed of a frame member which is slidably pro- 
vided around an outer surface of the projecting part 200. 
When the probe 300a is pushed against the patient, the 
switch part 300 is turned ON, so that the laser beam 
generating part 100 is supplied with current from the 
power supply part 400. Thus, the single-color laser 
beam is projected onto the treatment object region 400. 
[0004] A description will be given of a treatment oper- 
ation of the conventional laser beam treatment appara- 
tus thus configured. Before a treatment is initiated, the 
probe 300a of the switch part 300 protrudes from the 
projecting part 200, as shown in Fig. 1 A. In this state, 
the switch 300 blocks the current to the laser beam gen- 
erating part 100 from the power supply part 400. Thus, 
the laser beam generating part 100 does not generate 
the single-color laser beam. 

[0005] In the above state, when the probe 300a is 
pushed against the treatment object region 500 on the 
skin of a patient, the probe 300a goes down while de- 
pressing the skin. Thus, the switch part 300 is turned 
ON, so that current can be supplied to the laser beam 
generating part 1 00 from the power supply part 400. The 



laser beam generating part 1 00 supplied with the current 
generates a single-color laser beam of approximately 
670 nm at a power level of 60 mW to 100 mW. The pro- 
jecting part 200 condenses the single-color laser beam 

5 on the treatment object region 500 located in the focal 
plane. Thus, a pain due to inflammation of the treatment 
object region 500 is relaxed, so that analgesic, activa- 
tion of cell and tissue, and immunity can be enhanced. 
[0006] Retina disease which may be caused at an out- 

10 put level of 60 mW to 1 00 mW in LLLT can be avoided 
by preventing the single-color laser beam from being ra- 
diated to the outside of the projecting part 200 in such 
a manner that the probe 300a of the switch part 300 is 
pushed against the treatment object region 500. Thus, 

15 it is possible to prevent the single-color laser beam emit- 
ted by the laser beam generating part 100 from being 
incident to an eye of the patient. 
[0007] However, the conventional laser beam treat- 
ment apparatus thus constructed has a disadvantage in 

20 that the probe 300a of the switch 300 must be continu- 
ously pushed against the treatment object region 500 
onto which the single-color laser beam is to be project- 
ed. Thus, in a case where the treatment object region 
500 is an exposed wounded skin part (for example, her- 

25 pes zoster with a water blister, a burn or scald), LLLT 
cannot be employed. 

[0008] Particularly, since the laser beam used in LLLT 
is a single-color light, the light must be set at an output 
level of 60 mW to 100 mW, which may, however, cause 

30 retina disease. 

[0009] The probe 300a of the switch part 300 is 
pushed against the treatment object region 500 onto 
which a spot of the single-color laser beam is projected. 
Thus, it is difficult to efficiently project the laser beam 

35 onto the treatment object region 500, if the region 500 
is wide. Thus, treatment cannot be performed efficiently. 

SUMMARY OF THE INVENTION 

40 [0010] It is an object of the present invention to pro- 
vide a laser beam treatment apparatus which has en- 
hanced safety and enables efficient treatment in LLLT. 
[0011] The above object of the present invention is 
achieved by a laser beam treatment apparatus including 

45 a laser beam generating part generating and emitting a 
plurality of laser beams of different colors, and a project- 
ing part condensing the plurality of laser beams and pro- 
jecting the laser beams onto a treatment object region. 
The laser beams can be emitted at a lower level than 

50 that used in the conventional apparatus. In this case, 
the laser beams of the different colors related to different 
physiological actions collaborate with each other, so that 
the effects brought by LLLT can be enhanced. The out- 
put level of the laser beams is as low as 5 mW, so that 

55 safety can be ensured. 

[001 2] The laser beam treatment apparatus of the in- 
vention may be configured so that the projecting part 
emits, for example, a laser beam of blue, a laser beam 
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of green, and a laser beam of red. The laser beam of 
blue increases activity in the parasympathetic nervous 
system, and the laser beam of red increases activity in 
the sympathetic nervous system. The laser beam of 
green increases activity in adjustment of the balance be- 
tween the parasympathetic nervous system and the 
sympathetic nervous system. Thus, it is possible to ad- 
just the autonomic nervous system more effectively. 
That is, the laser beam of red increases activity in the 
sympathetic nervous system so that a tendency toward 
excitation is caused in a living body, whereas the laser 
beam of blue increases activity in the parasympathetic 
nervous system so that excitation of a living body can 
be suppressed. The laser beam of green has interme- 
diate performance between the laser beams of red and 
blue, and acts on both the sympathetic nervous system 
and parasympathetic nervous system, so that the bal- 
ance therebetween can be adjusted. 
[0013] The laser beam treatment apparatus of the 
present invention may be configured as follows. The 
projecting part emits the laser beam of green at a con- 
stant reference output level, and emits the laser beams 
of red and blue so that the output levels of the red and 
blue laser beams vary oppositely with respect to the 
constant reference output level. Thus, the balance be- 
tween the parasympathetic nervous system and the 
sympathetic nervous system can be adjusted by the la- 
ser beam of green emitted at the constant reference out- 
put level, while the laser beams of blue and red alter- 
nately stimulate the parasympathetic nervous system 
and the sympathetic nervous system. It is thus possible 
to rapidly and forcedly adjust the autonomic nervous 
system. 

[0014] The laser beam treatment apparatus of the 
present invention may be configured so that the project- 
ing part emits the laser beams of blue and red in a pulse- 
like formation in which the output levels thereof vary at 
a frequency of a few Hz to 1 kHz. It is therefore possible 
to accurately and rapidly perform the adjustment oper- 
ation and to improve the treatment effects. 
[0015] The laser beam treatment apparatus of the 
present invention may be configured so that the project- 
ing part emits the laser beams of blue, green and red 
having the following wavelengths. The laser beam of 
blue has a wavelength of approximately 400 nm to 430 
nm. The laser beam of green has a wavelength of ap- 
proximately 530 nm. The laser beam of red has a wave- 
length of approximately 670 nm. By using the laser 
beams of blue, green and red having the respective par- 
ticular wavelengths, it is possible to accurately and rap- 
idly perform the adjustment operation and to improve 
the treatment effects. 

[0016] The laser beam treatment apparatus of the 
present invention may be configured so that the project- 
ing part emits the laser beams of different colors at a 
maximum output level of approximately 5 mW. With the 
above setting of the output level, it is possible to prevent 
retina disease and enhance safety and to improve the 



efficiency in treatment. 

[0017] The laser beam treatment apparatus of the 
present invention may be configured so that the project- 
ing part has a function of arbitrarily adjusting the con- 
5 densing ranges of the laser beams at an outlet for the 
laser beams. Thus, it is possible to project the laser 
beams onto a target range in the treatment object region 
and improve the efficiency in treatment 

10 BRIEF DESCRIPTION OF THE DRAWINGS: 

[001 8] Other objects, features and advantages of the 
present invention will become more apparent from the 
following detailed description when read in conjunction 
15 with the accompanying drawings, in which: 

Figs. 1A and 1B are block diagrams schematically 
illustrating the overall structure of a conventional la- 
ser beam treatment apparatus; 
20 Fig. 2 is a block diagram schematically illustrating 
the overall structure of a laser beam treatment ap- 
paratus according to a first embodiment of the 
present invention; 

Fig. 3 illustrates a change of the projection range 
25 with respect to a treatment object region in the laser 
beam treatment apparatus shown in Fig. 2; and 
Figs 4A and 4B are graphs of output level charac- 
teristics of blue, green and red laser beams used in 
a laser beam treatment apparatus according to a 
30 second embodiment of the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

35 (First embodiment) 

[001 9] A description will now be given, with reference 
to Figs. 2 and 3, of a laser beam treatment apparatus 
according to a first embodiment of the present invention. 
40 Fig. 2 is a block diagram schematically illustrating the 
overall structure of the laser beam treatment apparatus, 
and Fig. 3 illustrates a change of the projection range 
with respect to a treatment object region. 
[0020] Referring to Figs. 2 and 3, the laser beam treat- 
's ment apparatus is made up of a laser beam generating 
part 1, a drive control part 2, a projecting part 3, and a 
power supply part 4. The laser beam generating part 1 
generates laser beams of blue, green and red. The drive 
control part 2 controls the operation of the laser beam 
so generating part 1. The projecting part 3 condenses the 
laser beams of blue, green and red emitted by the laser 
beam generating part 1 on the treatment object region 
500 so that the condensed laser beams are projected 
onto the treatment object region 500. The power supply 
55 part 4 supplies the projecting part 3 with electricity, and 
supplies the laser beam generating part 1 with electricity 
via the projecting part 3. 

[0021] The laser beam generating part 1 includes a 
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blue laser 11, a green laser 12, and a red laser 13. The 
blue laser 11 emits a blue laser beam in a wavelength 
band of approximately 430 nm. The green laser 1 2 emits 
a green laser beam in a wavelength band of approxi- 
mately 530 nm. The red laser 13 emits a red laser beam 
in a wavelength band of approximately 670 nm. The la- 
sers 11,12 and 13 emit the laser beams of the respec- 
tive colors at a maximum output level of approximately 
5mW. 

[0022] The projecting part 3 is equipped with optical 
systems 31 , 32 and 33, which respectively condense the 
blue, green and red laser beams at the same point. The 
optical systems 31, 32 and 33 have the function of 
changing the focal depths, so that the projection area 
on the treatment object region 500 can be adjusted. The 
focal depths of the optical systems 31 , 32 and 33 can 
be adjusted manually or automatically by a control op- 
eration of the drive control part 2. 
[0023] A description will be given of a treatment oper- 
ation of the laser beam treatment apparatus according 
to the first embodiment of the present invention. The 
blue, green and red lasers 11, 12 and 13 of the laser 
beam generating part 1 emit the blue, green and red la- 
ser beams under the control of the drive control part 2 
in a state in which the projecting part 3 is spaced apart 
from the treatment object region 500 at a distance L. 
[0024] The blue, green and red laser beams are con- 
densed and projected onto the treatment target region 
500 due to the function of the optical systems 31 , 32 and 
33 of the projecting part 3, respectively. The condensed 
red laser beam stimulates the sympathetic nervous sys- 
tem in such a way as to have a tendency toward exci- 
tation, so that a blood expanding action can be caused 
to improve circulation of the blood. The condensed blue 
laser beam stimulates the parasympathetic nervous 
system in such a way as to have a tendency toward ex- 
citation, so that electrical excitation in the cell films of 
the nervous system involved in a sense of pain. The con- 
densed green laser beam functions to balance the sym- 
pathetic nervous system and the parasympathetic nerv- 
ous system. It has been observed by thermographs that 
improvement in circulation of the blood acts to raise the 
temperature of a region of chronic pain and to decrease 
the temperature of an acute inflammation region. 
[0025] As described above, the laser beams of blue, 
green and red act on the treatment object region 500 
and collaborate thereon with one another so that the 
treatment effects can be improved. 

(Second embodiment) 

[0026] A description will now be given of a laser beam 
treatment apparatus according to a second embodiment 
of the present invention by referring to Figs. 3A and 3B 
in addition to Figs. 2 and 3. Figs. 3A and 3B show output 
level characteristics of blue, green and red laser beams 
of the laser beam treatment apparatus according to the 
second embodiment of the present invention. 
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[0027] The laser beam treatment apparatus is 
equipped with the laser beam generating part 1, the 
drive control part 2, the projecting part 3, and the power 
supply part 4, as in the case of the first embodiment of 

5 the present invention. However, the drive control part 2 
used in the second embodiment controls the laser beam 
generating part 1 in a way different from that used in the 
first embodiment. As shown in Figs. 4A and 4B, the 
green laser beam emitted by the green laser 12 of the 

10 laser beam generating part I is arranged so as to have 
a constant reference output level fM. The blue and red 
laser beams respectively emitted by the blue laser 11 
and the red laser 1 3 are arranged so as to have output 
levels which vary oppositely along the vertical axis with 

15 respect to the reference output level fM. In Fig. 4A, the 
output levels of the red and blue laser beams are re- 
spectively higher and lower than the reference output 
level fM. In Fig. 4B, the output levels of the blue and red 
laser beams are respectively higher and lower than the 

20 reference output level fM. 

[0028] The output levels of the blue and red laser 
beams can be varied within the maximum range of about 
5 mW, and the periods of variations in the output levels 
thereof can arbitrarily be adjusted so as to be suitable 

25 for a symptom of a patient. The blue and red laser 
beams can arbitrarily be varied within a variation range 
of 1 to 5 mW. The blue and red laser beams can be var- 
ied so that the beams are output in a pulse-like formation 
at a frequency of a few Hz to 1 kHz. The following have 

30 been observed. A variation period of about 1 0 Hz is suf- 
ficient to a light wound. A variation period of about 100 
Hz results in great effects for a medium wound. A vari- 
ation period of about 1000 Hz results in great effects for 
a serious wound. 

35 [0029] It is also possible to select one of the red and 
blue laser beams so as to have a larger (or smaller) var- 
iation width than the other one, taking into consideration 
the symptom of the treatment object region 500. For ex- 
ample, in a case where it is necessary to stimulate the 

40 parasympathetic nervous system of a patient toward ex- 
citation more strongly (weakly) than the sympathetic 
nervous system, the red laser beam (blue laser beam) 
is adjusted so as to have a greater variation width than 
that of the other one. 

45 [0030] The reference output level fM of the green la- 
ser beam may be set equal to half the maximum output 
level (for example, 5 mW) of the blue or red laser beam, 
namely, to 2.5 mW. However, the reference output level 
fM may be set to an arbitrary value between 0 mW and 

50 the maximum output level. For example, if a symptom 
of a patient needs the balance between the sympathetic 
nervous system and the parasympathetic nervous sys- 
tem, the reference output level fM of the green laser 
beam may be set close to the maximum value. 

55 [0031 ] The embodiments of the present invention de- 
scribed above employ the laser beams of different 
colors emitted by the laser beam generating part 1. Al- 
ternately, it is possible to employ light-emission diodes 
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that emit different colors of lights. 
[0032] The projecting part 3 in each of the above- 
mentioned embodiments of the present invention con- 
denses and projects the laser beams of blue, green and 
red in the same direction by the optical systems 31, 32 
and 33. Alternatively, it is possible to form the optical 
systems 31, 32 and 33 by optica! fibers so that ends of 
the optical fibers are arranged dose to each other so as 
to condense the laser beams. The laser beams of blue, 
green and red emitted by the laser beam generating part 
1 are propagated through the optical fibers and are con- 
densed and projected onto the treatment object region 
500. 

[0033] It is also possible to employ a single optical fib- 
er through which the laser beams of blue, green and red 
are propagated and are condensed and projected onto 
the treatment object region 500. 
[0034] A further description will be given of the 
present invention by referring to cases which are treated 
by the low-reactive level laser therapy (LLLT) to which 
the present invention is applied. 
[0035] As the first example, the blue, green and red 
laser beams were condensed and projected onto a 
wounded surface of a herpes zoster having a water blis- 
ter, which is expected to be treated in such a way that 
the probe is pushed against the wounded surface. A 
pain was reduced one minute after the treatment was 
initiated and was removed by five minutes. The above 
treatment was performed day after day for patients. 
Pains of the patients completely were removed by one 
day to five days and the wounds were healed. There 
was no case that a pain-after-herpes-zoster, which is 
said to be an intractable disease, occurred. Further, the 
inventor treated 11 cases in which patients had symp- 
toms similar to the above-mentioned symptom and ob- 
tained similar effects by the treatment. 
[0036] Next, as the second example, patients having 
periarthritis scapulohumeralis, lumbago, and knee joint 
disease (five males and five females for each of the dis- 
eases) were treated by using the laser beam treatment 
apparatus of the present invention in such a way that 
the blue, green and red laser beams are condensed and 
projected onto the treatment target regions for five min- 
utes at one time and this operation was repeated ten 
times. The pain relief score (PRS) was counted before 
and after the treatment. In the PRS, a pain before treat- 
ment is assigned a score of 10 points. The patients are 
asked of the score corresponding to the current pain af- 
ter treatment. The score after treatment is indicative of 
the effects of treatment. The PRS is widely used to eval- 
uate the effects of pain treatment. 
[0037] The scores after the treatment using the laser 
beam treatment apparatus of the invention were re- 
duced to 7.8, 8.8, and 8.0 for periarthritis scapulohumer- 
alis, lumbago, and knee joint disease, respectively. 
These scores are superior to those reported by treat- 
ment using the conventional laser beam treatment ap- 
paratus. 



[0038] Further, as the third example, patients having 
nasal blockage, nasal discharge, pain in the throat, and 
headache, which are symptoms of a cold, were treated 
using the laser beam treatment apparatus in such a way 
s that the laser beams are condensed and projected, for 
one minute, onto each of the right and left portions of 
the ganglion stellatum which is sympathetic ganglia of 
the front cervical portion. The treatment resulted in im- 
provements or disappearance of the symptoms. Fur- 
ther, the inventor treated 1 5 cases in which patients had 
symptoms similar to the above-mentioned symptoms 
and obtained similar effects by the treatment Remark- 
able improvements in acute symptoms have not been 
confirmed in the conventional low-output laser beam 
treatment apparatus and are therefore considered as 
unique effects resulting from enhancement of balancing 
between the sympathetic nervous system and the par- 
asympathetic nervous system by the present invention. 
[0039] As the fourth example, an experiment was con- 
ducted which is directed to a clinical in which the follow- 
ing first and second different treatments are compared 
with each other. In the first treatment, the blue and red 
laser beams were alternately projected. In the second 
treatment, the laser beam of green, which is an interme- 
diate color between blue and red, was projected at the 
constant reference output level fM, while the red and 
blue laser beams were alternately projected. 
[0040] The experimental results showed the follow- 
ing. The first treatment brought effectiveness higher 
than that brought by projection of a single-color laser 
beam. The second treatment using the green laser 
beam brought very higher effectiveness. The above ex- 
perimental results are satisfactory due to the fact that 
the green laser beam enhances the balancing between 
the sympathetic nervous system and the parasympa- 
thetic nervous system. 

[0041] The green laser beam was effective to a pain. 
However, very higher effectiveness was obtained by us- 
ing the laser beams of the three colors. It is supposed 
that the process of alternately projecting the blue and 
red laser beams, which alternately stimulate the sympa- 
thetic and parasympathetic nervous systems respec- 
tively, while projecting the green laser beam at the con- 
stant reference output level fM, acts on balancing of the 
automatic nervous system of a living body very effec- 
tively. 

[0042] The present invention is not limited to the spe- 
cifically disclosed embodiments, and variations and 
modifications may be made without departing from the 
scope of the invention. 



Claims 

55 1. A laser beam treatment apparatus comprising: 

a laser beam generating part generating and 
emitting a plurality of laser beams of different 
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colors; and 

a projecting part condensing the plurality of la- 
ser beams and projecting the laser beams onto 
a treatment object region. 

5 

2. The laser beam treatment apparatus as claimed in 
claim 1 , wherein said projecting part emits a blue 
laser beam, a green laser beam, and a red laser 
beam. 

10 

3. The laser beam treatment apparatus as claimed in 
claim 2, wherein said projecting part emits the green 
laser beam at a constant output level, and emits the 
blue and red laser beams so that output levels of 
the blue and red laser beams vary oppositely with is 
respect to the constant reference output level. 

4. The laser beam treatment apparatus as claimed in 
claim 3, wherein the projecting part emits the blue 
and red laser beams in a pulse-like formation in 20 
which the output levels of the blue and red laser 
beams vary at a frequency of a few Hz to 1 kHz. 

5. The laser beam treatment apparatus as claimed in 
claim 2, wherein the projecting part emits the blue 25 
laser beam of a wavelength of approximately 400 

nm to 430 nm, the green laser beam of a wavelength 
of approximately 530 nm, and the red laser beam 
of a wavelength of approximately 670 nm. 

30 

6. The laser beam treatment apparatus as claimed in 
claim 1 , wherein the projecting part emits the laser 
beams of different colors at a maximum output level 
of5mW. 

35 

7. The laser beam treatment apparatus as claimed in 
claim 1, wherein the projecting part includes a part 
which adjusts condensing ranges of the laser 
beams of different colors. 

40 

8. The laser beam treatment apparatus as claimed in 
claim 2, wherein the projecting part emits the laser 
beams of different colors at a maximum output level 
ofSmW. 

45 

9. The laser beam treatment apparatus as claimed in 
claim 2, wherein the projecting part includes a part 
which adjusts condensing ranges of the laser 
beams of different colors. 

50 

10. The laser beam treatment apparatus as claimed in 
claim 1, wherein the projecting part comprises op- 
tical fibers through which the plurality of laser 
beams are respectively propagated, ends of the op- 
tical fibers being close to each other so as to con- 55 
dense and project the laser beams onto the treat- 
ment object region. 
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